09) &&totoflimfemM 

(43) gf&^MB 
2002 ^8 HIS B (15.08.2002) 




PCT 



(10) Bfg^M*-*§- 

WO 02/063693 Al 



(51) mt&ft¥f-ftm 7 : H01L 29/06, 21/28, 27/10, 29/78, 
43/08, H01J 1/304, 9/02, B82B 1/00 



(21) gfg*Jj£#-5f : 

(22) g&UMB: 

(25) mmmmonm: 

(26) mfs^m<omm: 



PCT/JP01/00886 
2001 $2^8B (08.02.2001) 
B*5§ 
B*K 



(7i) &mx(xm&&<±x<Dmmmiz^>i\x): 

a B itSfE m (HITACHI, LTD.) [JP/JP]; T 101-8010 
3URfB^tt ffl Ett ffl mmiS raTl 6#ife Tokyo (JP). 



(72) §tm% ; ft&Xf 

(75) §&wm/&mx (ykm\~-o^x<Dft): jssss 

If (HASHIZUME, Tomihiro) [JP/JP]. ^5 18 St ft 
(ISH1BASHI, Masayoshi) [JP/JP]. Anj&H^M (KATO, 
Midori) [JP/JP]. (HEIKE, Seiji) [JP/JP]; t 



350-0395 ®*i&&1k®WlUmm%2S2Qmi& **3££ 
tt BASfEEr &mm2lWTl*l Saitama (JP). 

(74) ftmX: ftm± /HH»^(OGAWA,Katsuo); =P103- 
0025 ISa**EB*«*«fflT-T S 9§8^ 
^igDre^U BmSBS4$^am Tokyo (JP). 

(81) fifem m Ffy: AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
BG, BR, BY, BZ, CA, CH, CN, CR, CU, CZ, DE, DK, DM, 
DZ, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, ID, IL, 
IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, 
LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, NZ, PL, 
PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, TR, TT, TZ, 
UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Ji^S ARIPO 4*fr (GH, GM, KE, LS, MW, 

MZ, SD, SL, SZ, TZ, UG, ZW), ZL — 5 *>T 4*1* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P y 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI $$!rf (BF, BJ, CF, CG, 
CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 



(54) Title: CARBON NANOTUBE ELECTRONIC DEVICE AND ELECTRON SOURCE 
(54)£iB(&€f*: y T ^ — Ztn+m+to&Xfm^ffi 




ON 

c5 



(57) Abstract: An electronic device and an electron source comprising a multilayer carbon nanotube in which electrodes are so 
constituted as to be connected electrically with a large number of tubular graphene sheets among tubular graphene sheets of the 
multilayer carbon nanotube arranged concentrically or spirally. Ideally, the electrodes are connected electrically with all tubular 
graphene sheets. In order to decreas the contact resistance between the electrode and the tubular graphene sheets, the carbon nanotube 
is cut immediately before fabricating the electrode, or impurities between the electrodes and the tubular graphene sheets are removed 
and the electrodes are formed of a metal making strong chemical bond with a carbon atom. The contact resistance between the 
multilayer carbon nanotube and the electrodes can be decreased while decreasing the electrical resistance of the multilayer carbon 
nanotube. 
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